Abstract: Service quality and customer satisfaction are very important concepts that organisations must understand in order to remain competitive in business and hence grow. It is very important for any organisation to know how to measure these dimensions from the consumers' perspective in order to better understand their needs and hence satisfy them. Service quality is considered very important because it leads to higher customer satisfaction, profitability, reduced cost, customer loyalty and retention. The aim of the study is to develop and validate a multi-dimensional scale for measuring wind turbine service quality (WTSQ). The instrument consists of 42 items operationalising three dimensions namely functional, technical and corporate quality. The psychometric properties of the questionnaire were assessed through a confirmatory factor analysis and structural equation modelling using the responses from 352 customers of wind turbine industry in India. The study findings indicated that the assessed instrument had three oblige factor structure and also has good reliability and validity. The paper contributes to the development of multi-dimensional service quality model in the wind turbine sector.
Introduction
High-maintenance cost becomes a common issue in wind turbine industry (El-Haram and Horner, 2002) , perhaps due to the low service quality of maintenance management (Kamaruzzaman and Zawawi, 2010; Ruslan, 2007; Segura Asensio et al., 2015) . It is claimed that the global wind power industry is growing in an exponential pace wherein the entire world has witnessed considerable growth in the wind energy sector over the past decade. One best example would be the expansion of wind power industry in the European Union (EU) which aims to achieve an electrical production of 400 GW by the year 2020, transforming wind energy sectors the main source of power in the political-economic union. However, serious challenges to the sector include maintenance of wind turbines since with increase in the number of turbines, a need arises to keep track of the operations of these components which further increase the cost of maintenance (Pattison et al., 2016) . With the increase in the demand for wind energy, the top priorities in wind turbine management and maintenance would be to reduce maintenance and operations cost, and enhance reliability (Takoutsing et al., 2014) . Lack of preventive measure is currently the problem that results in poor performance. Thus, introduction and implementation of preventive maintenance are highly recommended to solve the issue of high-maintenance cost (Au-Yong et al., 2014) , which is carried out in accordance with criteria such as the predetermined intervals of time, and the number of operations to ensure components remain in good working condition (Flores-Colen and de Brito, 2010; Horner et al., 1997; Nilsson, 2007; Seeley, 1987; Pattison et al., 2016) . However, the effectiveness of such measures can be greatly influenced by the availability of skilled technicians. On the other hand, lack of maintenance staff, poor workmanship, and lack of expertise will lead to poor maintenance outcome (Au-Yong et al., 2013) . Wind turbine is not only an expensive device but also demands continuous maintenance over its lifetime (20 years) (Zhang et al., 2015) . Thus, customers expect better after-sales services (Huang et al., 2003) , warranty factors, scheduled maintenance strategies, and overall service quality. Previous studies have acknowledged that service quality is a key factor to develop a sustainable competitive advantage and to improve its performance. More so this is important in the context of wind energy sector which is unique in terms of its product and the customer behaviour.
Literature review

Service quality
During the past few decades, conceptualisation of service quality has become a major area of managerial and academic investigation. Service quality is an abstract and elusive construct due to three features that are unique to services namely intangibility, heterogeneity and inseparability of production and consumption (Parasuraman et al., 1985) . According to Ariani (2015) , both employee and customer satisfaction is linked with service quality. However, many studies have defined service quality that refers to the difference between customer expectations of what a firm should provide and the perceived service performance (Parasuraman et al., 1988) . Asubonteng et al. (1996) defined service quality as the difference between customers' expectations for service performance prior to the service encounter, and their perceptions of the service received. Prakash et al. (2011) validated the multiple-item scale for measuring service quality which predicted customer satisfaction and patronage intentions. Gefen (2002) defined service quality as the subjective comparison that customers make between the quality of service, they wish to receive and what they actually get. Service quality is viewed as an organisational asset and a key determinant of corporate marketing and financial performance (Yasin et al., 2004) . Furthermore, Kabiraj (2013) claims a positive relationship between the effects of service quality and customer satisfaction. Previous studies in any discipline (manufacturing or services industry) recommend special attention to be focussed on service quality which ultimately delivers customer satisfaction (Al-Hawary and Metabis, 2012; Shahin et al., 2012 Shahin et al., , 2013 .
Owing to the importance of service quality, there has been a systematic development of a variety of concepts and models. It is interesting to trace the development of the models in the literature. The growth of literature in the service quality seems to have developed sequentially, providing a continuous update and learning from the finding/observations of predecessors. Several service quality models have been proposed by various authors to suit different industries and specifications. The models are technical and functional quality model (Grönroos, 1984) , GAP model (Parasuraman et al., 1985) , attribute service quality model (Haywood-Farmer, 1988) , synthesised model of service quality (Brogowicz et al., 1990) , performance model (Cronin and Taylor, 1992) , ideal value model of service quality (Mattsson, 1992) , evaluated performance and normed quality model (Teas, 1993) , IT alignment model (Berkley and Gupta, 1994) , attribute and overall effect model (Dabholkar, 1996) , model of perceived service quality and satisfaction (Spreng and Mackoy, 1996) , PCP attribute model (Philip and Hazlett, 1997) , retail service quality and perceived value model (Sweeney et al., 1997) , service quality, customer value and customer satisfaction model (Oh, 1999) , antecedents and mediator model (Dabholkaret al., 2000) , internal service quality model (Frost and Kumar, 2000) , internal service quality DEA model (Soteriou and Stavrinides, 2000) , internet banking model (Broderick and Vachirapornpuk, 2002) , IT-based model (Zhu et al., 2002) and model of e-service quality (Santos, 2003) . From the study of these models, it appears that the key ingredients to service quality improvements are: Previous studies on SERVQUAL models have been developed for service and manufacturing industries such as grocery store, education, banks, railway sector, financial institutions, car and door panels, automobile and other industries. SERVQUAL model, which originated in the year 1983, defines quality as the difference between expectation of customers and their perceptions wherein the difference is compared with the services delivered previously (Mathew and Jagannathan, 2015) . Most of the earlier researches in service quality focussed on intangible products and service-oriented sectors. It is found that none of the studies had focused on examining the service quality in wind turbine sector. Hence, the newly developed model needs to depict the change in the process of delivery of services from conventional to IT-based services. It is further observed that the quality service outcome and measurement are dependent on the type of service setting, situation, time and need. Thirdly, service quality developed by Parasuraman et al. (1998) was based on the perceptions of customers. Hence, studies conducted by them as well as the other followers of SERVQUAL had strongly recommended developing a new model with respect to specific industry.
Wind turbine
Previous studies conducted on wind turbine (Ruslan, 2007) , Kamaruzzaman and Zawawi (2010) clearly show that there is a lack of management studies on wind turbine quality from the end consumers' perspective. Most of the studies had focused on manufacturing process and quality features and not on after sales service. Most of the studies were conducted earlier by examining the product service quality after sale services on customer satisfaction in home appliances (Choudhary et al., 2011) and two-wheelers [automobile sector] (Prabakaran and Praveen Babu, 2012) wherein the products are less expensive than a wind turbine. The customers of home appliances and automobile are different from wind turbine customers. Further, the studies are from the context of B2C rather than B2B (Özkan et al., 2010) . In business to business context, service is associated with an interaction of the product itself, as well as service firms' personnel, and anything that increases the value of the products of buyers (Singh, 1990) . Hence, there is a need for the development of specific tools to assess the service quality in wind turbine sector. Most of the studies conducted on service quality dimensions in business markets have been largely based on either Grönroos (1996) model of technical and functional service quality, Szmigin (1993) and Homburg and Garbe (1999) or Parasuraman et al. (1998) model of SERVQUAL dimensions (Peterson et al., 2005) . These models are developed for service or industry specific requirements.
Thus, it is concluded that real contribution for service quality to organisational performance in wind turbine sector has been largely unexplored. A measurement scale has not been developed for wind energy sector to analyse the service quality of the wind turbine service providers during maintenance of wind turbine over its lifetime (20 years). Therefore, there is an urgent need to develop such a model in wind turbine sector. Moreover, models like SERVQUAL, gap model, etc. are more generic in design to measure service quality, which cannot be successfully adapted to and validated in a wind turbine environment. Therefore, it is important to determine the attributes that make up service quality as well as to examine whether and how service quality affects customer satisfaction. Improvement and measurement of service quality in wind turbine (physical product) service cannot be approached in the same way as that of other intangible product (e.g., hospital, banking, education, etc.) service sector perspective (Mehta et al., 2000) .
After careful examination, it was decided to use the SERVQUAL instrument specifically proposed by Grönroos (1984) as the base model. Depending upon two following main reasons, the choice was made. Firstly, the perception and customer expectation are used in the model that gives a wider satisfaction to the consumers. Secondly, it has been used for measuring quality in a wide variety of sectors; however, none of them is related to wind turbine.
Method
Effective measurement scale is the basis for scientific research in any discipline and acts as the core component to assess the variables utilised in a research (DeVellis, 2003; Reynolds, 2010) . The validity and reliability of a research are justified by means of a proper scale. Hence, the development of appropriate scale is deemed necessary (Slavec and Drnovšek, 2012) . In the context of the present study, the scale development procedure has been conducted in five stages as shown in Table 1 . 
Stage 1: literature review
The present study adopted technical and functional quality model developed by Grönroos (1984) . The author identified three components of service quality, namely: technical quality, functional quality, and image. A firm to compete successfully must have an understanding of consumer perception on quality and the way service quality is influenced. Managing perceived service quality means that, the firm has to match the expected service and perceived service to each other, so that consumer satisfaction is achieved.
1 Technical quality is the quality of what consumer actually receives as a result of his/her interaction with the service firm and is important to his/her evaluation of the quality of service.
2 Functional quality is the way one gets the technical outcome. This is important to his/her views of service, he/she has received.
3 The image is very important to service firms, and this can be expected to build up mainly by the technical and functional quality of service including the other factors such as tradition, ideology, word of mouth, pricing and public relations.
Stage 2: semi-structured interview
Because the extant literature offers little guidance about what specific characteristics influence consumers' perceptions on wind turbine service quality (WTSQ), it was started with a grounded theory approach to identify the dimensions of service quality specific to wind turbine.
Stage 3: Delphi technique
To analyse the viability of the SERVQUAL scale, and after evaluating several alternatives, the study used a technique called 'DELPHI'. According to Dalkey and Rourke (1973) , the DELPHI method has considerable advantages over other subjective methods of prediction such as: lack of influence of dominant individuals, the absence of semantic noise, and lack of pressure on the group to conform. Pulido (2008) points out that this method has a special polling technique for experts and states the following characteristics: subjective selection of the participants, anonymous replies, controlled feedback, and questions with quantitative replies, and statistical group replies. The DELPHI method consists in questioning a panel of experts through a sequence of questionnaires, in such a way that the replies to one questionnaire are used to design the following questionnaire. It starts by asking each expert for an opinion about a particular phenomenon. Once the first answer is obtained, a document synthesising the coincidences and discrepancies is drawn up. Each collection on the panel, at each stage of the procedure receives a new questionnaire, which includes the values and proposals expressed by the group members. The process is continued until the main differences have been sorted out, and a sufficient consensus is reached among all the participants. The objective is to attain a distribution of the answers, which is the least disperse possible. As a result, in each phase, the experts can compare their own replies with those of the majority represented by the median and thus reduce the interquartile range by Menguzzato and Renau (1991) . The total number of shortlisted items was 63 and is given in Table 2 . Only respondents who have satisfied these two criteria were selected. This will enable in obtaining an unbiased and experienced feedback on the service quality parameters of wind turbine. Considering the cut-off year of 2008 was fixed as a reference. Therefore, from 1989 to 2008, the total customers were 3,175 with 14,280 wind turbines. This figure will be considered as total wind turbine customer population for further pilot and main survey. In a total of 3,175, only 608 customers were available with contact details (Phone, email, contact person). Therefore, for both pilot and main study, only 608 customers were considered. A questionnaire containing 42 items was circulated among 56 respondents. A total of 43 clean responses were obtained and exploratory factor analysis (EFA) was carried among the factors -functional quality (tangibility, reliability, responsiveness, assurance and empathy), technical quality (turbine availability, operational support) and corporate quality (reputation and image) to determine the items loaded under each factor. Care was taken to ensure the total responses were between 2 to 5 times the maximum numbers of items. EFA was then carried out. Service firm provides the maintenance of all safety equipment in turbines (everything in the factory including fire extinguisher, first aid kits, etc.).
TG4
The physical appearance of the service employees is more professional and safety conscious. TG5
Service firm provides a good house-keeping activity on wind turbines, office and storage area. TG7
Service firm provides latest service technology.
Reliability
RL1
Service firm offers all preventive (scheduled) and corrective (unscheduled) maintenance services as promised in contract.
RL2
Service firm maintains their service records accurately.
RL3
Services deliveries are uniform at all times.
RL4
The quality of service is consistent with the turbine technical specification and operating procedures.
RL6
Service firm fulfils warranty obligations.
RL8
Service firm is committed to fulfilling the execution of turbine maintenance and operation support (promises) in a timely manner.
Responsiveness RE1 Service teams/persons provide prompt service to customers depends on the contract.
RE2
Service employees give their customers shorter waiting for time or fast service turnaround.
RE4
Service teams/persons always respond to customer calls.
RE5
Service teams/persons are in a position to inform the customer about the time it will take for compliance of the service demanded.
RE6
Service firm possesses effective complaint handling process. Service firm has convenient business hours.
EM4
Service firm maintains strong customer relations. EM5 Service employees are always ready to help customer. EM6 Service employees are consistently polite and well-mannered.
Table 3
Refined dimensions of WTSQ scale (continued)
Dimension Item
Technical quality
Turbine availability TA1 Service firm offers 24/7 turbine services facility.
TA2
Service firm maintains of adequate spares all times for ensuring minimum turbine downtime.
TA3
Service firm does frequent field quality inspection, testing's and audits to monitor the turbine physical condition.
TA4
Service firm monitors and analyses the performance of wind turbines at frequent intervals.
TA5
Preventive maintenance aims to avert faults/failures to critical components of a wind turbine.
Operational support
OS1
Service firm support power generation monitoring and reporting.
OS2
The service firm support maintenance recommendations and technical advice for safe operations.
OS5
Service firm replace spares only if repairing fails.
OS6
Service firm support component failure analysis and root cause reporting.
OS7
Service firm supports the customer for handling all legal and local legislation activities.
Corporate quality
Reputation and image
IM1
Service firm is trustworthy.
IM2
Service firm offers excellent service to customers.
IM3
Service firm is successful in the market.
IM5
Service firm possesses a superior wind turbine service technology.
IM7
Service firm has a good esteem in the society.
Stage 5: confirmatory factor analysis
Using the result of EFA with the shortlisted 42 items (Table 3) , a questionnaire was prepared and sent to 552 respondents, of which the data of 343 respondents was considered clean and taken for further analysis. Confirmatory factor analysis (CFA) was carried out on this data.
Results and discussion
Semi structured interview
In semi-structured interview, to ensure a diverse group of participants, operation and maintenance (O&M) service employees from a wind turbine service provider organisation were selected and listed. There were about 251 service employees on site at the selected organisation. These employees are service professionals with good experience in day-today customer interaction on wind turbine O&M activities. These service employees are from the different states across India like Tamil Nadu, Kerala, Andhra Pradesh, Karnataka, Maharashtra, and Gujarat. In the first phase, 251 service employees were filtered by listing them state wise and selected systematically fifth in order that ended up with 50 service employees. Interactions were held with these employees individually for their overall wind turbine O&M experience in terms of both service providers and customer end where quick hand notes were taken during the discussion and transferred to a system for further analysis. In the second phase, second level filtration was performed, where 25 employees were selected purposively based on their enriched experience (overall 10+ years of O&M experience and worked for more than two wind organisations), knowledge, willingness to participate, and availability (Thorpe et al., 2012) in wind turbine industry. In total, 25 service professionals were interviewed using non-probability, purposive, and criterion sampling method. The direct interview was conducted for the service professionals in the regions of Tamil Nadu, Kerala, and Karnataka. However, for those professionals who were outside south India, in states like Maharashtra, Gujarat, and Andhra Pradesh telephonic interview was conducted. Both the interviews took approximately 20-25 minutes on an average. Short introduction on the purpose of the study and importance of the tool was informed for 6-7 minutes. The interviewees were asked about O&M services that customer wants from the service provider and its quality. Final question was asked on what factors make the wind organisation O&M service successful in the market. Each interview lasted approximately 20 to 25 minutes. Hand notes were taken during each interview and transferred to a system for further analysis.
The transcripts were read and analysed using a categorisation process suggested by Lincoln and Guba (1985) , and recurring themes in the data were identified by listing items, that reflected similar characteristics. The qualitative data suggested three recurring themes, which we labelled and grouped into the three dimensions of service quality based on the professional inputs. The first dimension is 'functional quality' which comprised of tangibility, reliability, responsiveness, assurance, and empathy. The second is 'technical quality', which is grouped under two new dimensions such as turbine availability and operational support. The third is 'corporate quality' that is grouped under reputation and image.
Functional quality
Semi-structured interview identified five sub-factors under functional quality namely: tangibility, reliability, responsiveness, assurance, and empathy. Items that emphasised plea on equipment facilities and materials and service personnel used by the service firms such as tools, fixtures, lifting equipment, personal protection, maintenance, physical appearance, house-keeping, latest technology were grouped under tangibility. In total, the initial instrument did capture seven items under tangibility. Reliability was defined as the time and precise service without mistakes to its customers. Items under these are preventive, scheduled maintenance, accessing services records and documentation, uniform service, consistent service, right in the first instance, warranty, procedures and time commitment. In total, nine items are under reliability. Similarly, responsiveness measured, if service firm's employees are willing to help and respond to customers' needs and requests as well as to give timely service. In total, this factor consists of 11 items namely: prompt service, care and helping, shorter waiting time, quick response, information on customers, response to the call, problem-solving, complaint handling, technical and maintenance, and effective training. Assurance means that service personnel gives confidence to customers and makes them feel safe, and also stresses the fact that employees are considerate and have all the knowledge needed to provide the service. There were seven items under this factor related to confidence in the turbine, feel safe, employees are consistently polite, efficient and quick in delivering, good technical competencies, clear work procedures, and adhere to legislations. Empathy was the final factor under functional quality, which has six items underneath related to individual attention, strives for customer best interest, well experienced to handle queries, convenient business hours, and strong customer relations. This factor emphasises that service firms understand the customer problems and performs by giving the customer personal attention accompanied with convenient opening hours.
Technical quality
Technical quality is further classified into two sub-factors based on the interviewee responses such as turbine availability (n = 5 items) and operational support (n = 9 items). Turbine availability does have five items related to 24/7 turbines services, adequate spares all time, quality field inspection, testing and audits, performance analysis, and preventive maintenance critical components. The second factor obtained from the interviewee responses was operational support, which had sub items namely: power generation, monitoring and reporting, maintenance, time delivery, local component transportation, replace spares, routine information, component failure analysis, handling all legal and local legislation, and maintenance updating of all O&M manual.
Corporate quality
There were nine items related to reputation and image. In specific, the items that discussed the faith of customers in the service provider and their received value for the money were grouped under reputation and image and named as corporate quality.
Delphi study
The Delphi panel of experts consisted of ten members, all of whom satisfied the following requirements: Academic or professional experience in SERVQUAL, service providers and the customers who have vast experience in both wind turbine operations management and service quality. The initial questionnaire was based on the Grönroos (1984) . In the present study, face-to-face meeting was arranged with ten experts. The expert panel consisted of ten experienced service quality representatives, out of whom five were service providers, four from end customer and one was a consultant. During the first round of meeting, research purpose and objectives were clearly explained, which took approximately 20 minutes. The experts were asked to check content validity of the 63 statements in the questionnaire. In the questionnaire, the members were asked to mark on a scale of 1-7, i.e., to what extent, they agreed or disagreed with the eight dimensions assessing the services rendered in Wind Turbine sector focusing on three main factors of service quality such as functional, technical, and corporate. Approximately, 60-70 minutes was taken by an individual expert to complete the questionnaire in first round, which was gradually reduced to 25-35 minutes in the final round.
The members of the panel were knowledgeable about the option of adopting the statements. Therefore, separate columns were also provided to obtain the feedback or comments for each and every question. After the receipt of answers, the questionnaire was modified and revised taking the opinion of experts into consideration (Dalkey et al., 1970) . Three different questionnaires were sent out at 15 to 20 days of interval. In each round, median and the interquartile range were found. When the spreading in the replies was small, the process was terminated.
With three rounds of meeting and discussion with experts, the findings revealed that 30% reported no comments with reference to the suitability of the items in the factors. 20% reported repetition of the items that needed deletion, whereas 50 percentages wanted modification of questionnaire. From the interview, important factors were identified such as: tangibility, reliability, responsiveness, assurance, empathy, turbine availability, operational support, reputation and image. Then, content validity was established for items that were developed by the researcher through the use of specific feedback from ten -independent reviewers. In an attempt to enhance content validity, the questionnaire for this study composed of only those items, on which the 10 -independent reviewers indicated 30% to 100% agreement. Based on analysis and expert opinion from first round, 11 items were removed (seven items in functional quality, two items in technical quality, and two items in corporate quality) from the 63 items in the questionnaire. 52 items were taken to second round. After second round of discussion and agreement with experts, eight items were removed (five items in functional quality, one item in technical quality and two items in corporate quality). 44 items were taken to third round discussion. From third round of discussion, two more items (one item in functional quality, one item in technical quality) were removed. The agreed 42 items were considered as key important items for customers to understand the O&M service quality of service providers and of the 42 items, 27 items was on functional quality, ten items was on technical quality and five items on corporate image.
Exploratory factor analysis
EFA was conducted among 10% of the total population, i.e., 56 customers. Five point Likert's scale was used for EFA. The whole list was categorised state wise (Tamil Nadu, Kerala, Andhra Pradesh, Karnataka, Maharashtra and Gujarat) and arranged in a sequential order based on wind turbine service location. The required numbers were randomly selected from the lists. The developed questionnaire was uploaded in the 'ZOHO Survey' for data collection. The questionnaire link was e-mailed to 56 Indian wind turbine customers. Among 56 customers, only 49 (87.5%) participated in the survey. However, 43 customers completed the survey responses successfully, where the response rate was 76.7% (43/56). The study results were analysed using SPSS software. Reliability analysis was carried out to find the consistency of the questionnaire and factor analysis to find the number of factors. The reliability of factors for customers (n = 43) are as follows:
• Functional quality (FQN): tangibility (TANG) n = 6 α = 0.986, reliability (REL) n = 6 α = 0.987, responsiveness (RESP) n = 5 α = 0.974, assurance (ASSU) n = 5 α = 0.982 and empathy (EMPA) n = 5 α = 0.971.
• Technical quality (TEQ): turbine availability (TAV) n = 5 α = 0.931 and operational support (OSP) n = 5 α = 0.940.
• Corporate quality (COQ): reputation and image (IMA) n = 5 α = 0.959.
Table 4
Factor analysis for functional quality (n = 43) The Cronbach's alpha (α) for each construct ranges from 0.931 to 0.987 which demonstrated that scale demonstrates good reliability. Therefore, the refined measurement scale was considered to possess high internal consistency and reliability among the items. EFA was carried out with the dataset of 43 customers. In order to determine the underlying dimensions of multi-item measurement scales used in this study, principal components analysis with varimax rotation using SPSS 20.0 was performed for all constructs in the analysis. Minimum eigenvalues of 1.0 were used to determine the number of factors for each scale and with loading above 0.40 on a single factor was retained. Table 4 and Table 5 present the results of factor analysis for functional and technical quality. Twenty-seven under functional quality items were taken into a factor analysis. Then, these were reduced to five factors. The five factors were tangibility, assurance, empathy, reliability and responsiveness. Six items loaded under factor one with loading ranging from 0.875 to 0.826 and was named as 'tangibility'. Five items loaded under factor two with loading ranging from 0.977 to 0.935 and named as 'assurance'. Five items loaded under factor three ranging from 0.819 to 0.718. This was 'empathy' that predicted the functional quality. Six items loaded under factor four ranging from 0.745 to 0.688. These items were named 'reliability'. Five items loaded under factor five ranging from 0.756 to 0.573. These items were named 'responsiveness'. Ten items under technical quality were taken into factor analysis. The total ten questions were reduced into two factors viz., for operational support and turbine availability. Five items loaded under factor one with loading ranging from 0.870 to 0.780 is named as 'operational support' for technical quality. Five items loaded under factor Two with loading ranging from 0.933 to 0.579 and is named as 'turbine availability'. In total, 42 items were present at the end of EFA.
Functional quality items
Table 5
Factor analysis for technical quality (n = 43) 
Confirmatory factor analysis
A survey was then conducted among 552 respondents, after excluding pilot study participants from total population 608 customers. The questionnaire link from ZOHO Survey was e-mailed to 552 Indian wind turbine customers, where only 352 responded to the survey with the response rate of 64%. AMOS 18 was used for the structural equation modelling (SEM). One of the main strengths of SEM is its accountability for measurement error, when a latent variable of interest is represented by multiple manifest variables. Measures of fit, i.e., the extent to which the implied variance-covariance matrix based on the parameter estimates reflects the observed sample variance-covariance matrix, which can be used to determine whether the hypothesised model gives an acceptable representation of the analysed data or not. Table 6 presents the main study findings for service quality dimensions of the wind turbine. The Cronbach's alpha for each construct ranges from 0.708 to 0.994. Therefore, the refined measurement scale was considered to possess high internal consistency and reliability among the items. Convergent validity is the degree to which multiple methods of measuring a variable provide the same results (O'Leary-Kelly and Vokurka, 1998) . Following criteria must be satisfied towards ensuring convergent validity: CR -> 0.7, CR > AVE and AVE > 0.5 (Hair et al., 2010) . Convergent validity can be established with the help of construct reliability (CR) and average variance explained (AVE) Establishing construct validity involves the empirical assessment of uni-dimensionality, reliability and validity (convergent and discriminant). To check uni-dimensionality, a measurement model was specified for each construct and CFA was run for all the constructs (Figure 1 ). Individual item in the model was examined to see how closely they represent the same construct. The study result reflects a comparative fit index (CFI) of 0.90 or above for the model; thus, it implies the strong evidence of uni-dimensionality (Byrne, 1994) . The CFI values obtained for all the eight constructs in the scale are equal to or above 0.90 (Table 7) indicating a strong evidence of uni-dimensionality for the scale. Upon satisfaction of uni-dimensionality and reliability parameters, the scale was further subjected to empirical validation analysis. Upon satisfaction of reliability and validity of individual constructs as well as the overall service quality measurement model, the study determined the fitness of the overall measurement model based on model fit indices generated as a part of AMOS output. Model fit criteria suggested by Hu and Bentler (1999) were used for both the measurement and the structural model: (χ2)/df, goodness of fit index (GFI), adjusted goodness of fit index (AGFI), CFI, root mean square residual (RMR), and root mean square error of approximation (RMSEA). Acceptable models should have (χ2)/df ≤ 3, AGFI ≥ 0.80, RMR ≤ 0.1, RMSEA ≤ 1.0, and GFI and CFI greater than 0.90. Model fit in this study is assessed on the basis of CMIN/df, P-value, CFI, GFI, AGFI, RMSEA and P close. Model fit indices for all the individual constructs were calculated, and the results have been indicated in Table 8 .
Implications
Customer implication
The study resulted in two noteworthy implications for managers responsible for Wind turbine O&M services. First and foremost, multi-dimensional WTSQ scale can be used to assess customer perception of service quality. The eight-dimensional construct allows effective assessment of overall perceived service quality as well as service quality along each dimension. By periodic assessment of perceived service quality, customers can start to monitor and track service quality trends over time and subsequently compare and benchmark their perceptions against other customer organisations. Both customers and service provider would not only learn a great deal about the service quality delivered, but also about what needs to be done to improve service quality. Secondly, customer organisations shall consider developing a framework of service quality indicators, which can be used in addition to existing key performance indicators and service level agreements. Based on such a framework, customer organisations can benchmark the service quality delivered from a range of supplier organisations prior to or during the service procurement process. In addition, such a framework can be used for monitoring purposes throughout the life of a service contract. Again, both customers and O&M service provider would learn a great deal about what needs to be done to improve the quality of the service delivered.
Service provider implication
With reference to service provider account managers for wind turbine O&M services resulted in two implications. First, the multi-dimensional WTSQ scale is interrelated and all eight service quality dimensions have significant relationships with overall perceived service quality and customer satisfaction. These findings suggest that customer organisations view service quality in relation to business support services as a whole. Subsequently, the service provider who offers wind turbine O&M services should focus on offering all the salient service quality dimensions concurrently. In order to achieve this, service provider should highlight the importance of customers' view point among their operational staff.
Secondly, supplier organisations can use the multi-dimensional service quality scale to assess their performance as perceived by customer organisations. Outcomes of such assessments can then be used for a variety of applications.
• First, such a service quality scale can serve as a diagnostic tool to uncover areas of service quality shortfalls for individual customer organisations. Further investigation of the service quality gaps identified may subsequently direct resource-allocation decisions pertaining to improve service quality. In addition, policy makers may opt to group customer organisations into several clusters, each with their own service quality perceptions. These clusters can subsequently be contrasted on transactional variables (e.g., shareholder or employee characteristics) and contextual variables (e.g., demographic or economic characteristics) as to develop cluster specific policies.
• Second, such a scale can help O& M service provider organisations to track the level of service quality provided by various service delivery teams. Subsequent evaluation of team characteristics may reveal certain areas for improvements. Alternatively, policy makers may opt to group teams into several clusters, each with their own service quality image. Again, these clusters can then be contrasted on transactional and contextual variables in order to develop cluster specific policies.
• Last but not least, such a service quality scale can assist O&M service provider organisations to assess their performance relative to competitors -not least to look for differentiation opportunities. In a competitive market where many service provider organisations provide almost identical services, superior service delivery against one or more of the eight service quality dimension may be an intelligent means to enhance their competitive position.
Conclusions
The objective of this research is to develop a scale to measure service quality of wind turbine industry. Improper service and maintenance is common with wind turbines which necessitates careful examination of service quality parameters. The instrument proposed in this research contains 42 items grouped into three main dimensions namely functional, technical and corporate quality. This is an important contribution to both theory and practice. The WTSQ tool is a reliable and valid tool that can support emerging managerial initiatives focused on managing the customer experience, customer portfolio, and border service operations. The study has some inherent limitations. The scale developed is limited to O&M service quality perceptions in wind turbine sector. To conclude, the results of the study revealed that the developed WTSQ scale demonstrates high reliability and validity. This can be easily adopted by any wind turbine customer to determine the service quality of wind turbine O&M of their respective service providers. The present research contributes significantly to the wind turbine industry with special emphasis laid upon WTSQ and will act as a standard guideline for future researches.
